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Design cour se on the universal principle of configurationsin nature and
engineering-the constructal law

Design with Constructal Theory offers arevolutionary new approach based on
physics for understanding and predicting the designs that arise in nature and
engineering, from the tree and the forest to the cooling of electronics, urban
design, decontamination, and vascular smart materials. This book shows how you
can use the method of constructal theory to design human-made systemsin order
to reducetrial and error and increase the system performance.

First developed in the late 1990s, constructal theory holds that flow architecture
arises from the natural evolutionary tendency to generate greater flow accessin
time and in flow configurations that are free to morph. It unites flow systems
with solid mechanical structures, which are viewed as systems for the flow of
stresses. Constructal theory unites nature with engineering, and helps us generate
novel designs across the board, from high-density packages to vascular materials
with new functionalities (self-healing, self-cooling), and from tree-shaped heat
exchangers to svelte fluid-flow and solid structures.

Design with Constructal Theory starts with basic principles and then shows how
these principles are applied to understanding and designing increasingly complex
systems. Problems and exercises at the end of each chapter give you an
opportunity to use constructal theory to solve actual design problems.

This book is based on a design course developed by the two authors for upper-
level undergraduates and graduate students at Duke University and other
universities al over the world. With the authors' expert guidance, students and
professionals in mechanical, civil, environmental, chemical, aerospace, and
biomedical engineering will understand natural systems, and then practice design
as science, by relying on constructal strategies to pursue and discover novel and
effective designs.
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Design cour se on the universal principle of configurationsin nature and engineering-the constructal
law

Design with Constructal Theory offers arevolutionary new approach based on physics for understanding and
predicting the designs that arise in nature and engineering, from the tree and the forest to the cooling of
electronics, urban design, decontamination, and vascular smart materials. This book shows how you can use
the method of constructal theory to design human-made systemsin order to reduce trial and error and
increase the system performance.

First developed in the late 1990s, constructal theory holds that flow architecture arises from the natural
evolutionary tendency to generate greater flow access in time and in flow configurations that are free to
morph. It unites flow systems with solid mechanical structures, which are viewed as systems for the flow of
stresses. Constructal theory unites nature with engineering, and helps us generate novel designs across the
board, from high-density packages to vascular materials with new functionalities (self-healing, self-cooling),
and from tree-shaped heat exchangers to svelte fluid-flow and solid structures.

Design with Constructal Theory starts with basic principles and then shows how these principles are applied
to understanding and designing increasingly complex systems. Problems and exercises at the end of each
chapter give you an opportunity to use constructal theory to solve actual design problems.

This book is based on a design course devel oped by the two authors for upper-level undergraduates and
graduate students at Duke University and other universities all over the world. With the authors' expert
guidance, students and professionalsin mechanical, civil, environmental, chemical, aerospace, and
biomedical engineering will understand natural systems, and then practice design as science, by relying on
constructal strategies to pursue and discover novel and effective designs.
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Editorial Review

Review

"This book represents the outcome of over 12 years of research and teaching by the authors on constructal
theory and its application. It provides comprehensive and el egant discussion of arevolutionary new approach
for understanding and predicting the designs that arise in both nature and engineering, from the tree and the
forest to the cooling of electronics, urban design, decontamination, and vascular smart materials. This book
is highly recommended for everyone, especially students and professionals in mechanical, civil,
environmental, energy and power, chemical, aerospace, and biomedical engineering, aswell in geophysics
and biology." (International Journal of Energy Research, 2010)

"The constructal law provides a broad coverage of "designedness’ everywhere, from engineering to
geophysics and biology....it provides the student with strategy for how to pursue and discover design-the
configurations or patterns-in both space and time. Constructal theory pushes design thinking closer to science
and away from art. It tears down the walls between engineering and natural sciences." (Mechanical
Engineering, September 2009)

"A balance between individual and institutional approachesis the best idea, according to a new theory by a
Duke University engineer Adrian Bejan, who thinks institutions benefit most from the co-existence of large
groups that self-organize naturally and lone scientists coming up with brilliant new ideas.... big thinkers
didn't disappear. Bejan argues they continued to thrive. He thinks his "constructal theory," which he began
describing in 1996, might explain why. The theory states that so-called flow systems evolve to balance and
minimize imperfections, reducing friction or other forms of resistance, so that the least amount of useful
energy islost. Examplesin nature include rivers and streams that make up a delta or the intricate airways of
the lungs. In research done by humans, Bejan sees two main flows:. those of ideas in the form of scientific
findings, and those of support, measured by tangible factors such as funding and lab space.” (Robert Roy
Brit, LiveScience.com, Yahoo.news.com, December 2008)

"Design with Constructal Theory offers arevolutionary new approach to design based on physics for
understanding and predicting the designs that arise in nature and engineering... This book shows how you
can use the method of constructal theory to design human-made systems in order to reduce trial and error and
increase the system performance. It is beautifully illustrated, in color and black & white. This book is highly
recommended to professors, students and professionals in mechanical, civil, environmental, chemical,
aerospace and biomedical engineering. It isrecommended to all the readers interested in design in nature,
and in design as science, strategy, and novel and effective designs.” (International Journal of Heat and Mass
Transfer, 11/12/08)

From the Back Cover
DESIGN COURSE ON THE UNIVERSAL PRINCIPLE OF CONFIGURATIONSIN NATURE AND
ENGINEERING—THE CONSTRUCTAL LAW

Design with Constructal Theory offers a revolutionary new approach based on physics for understanding and
predicting the designs that arise in nature and engineering, from the tree and the forest to the cooling of
electronics, urban design, decontamination, and vascular smart materials. This book shows how you can use
the method of constructal theory to design human-made systems in order to reduce trial and error and
increase the system performance.



First developed in the late 1990s, constructal theory holds that flow architecture arises from the natural
evolutionary tendency to generate greater flow accessin time and in flow configurations that are free to
morph. It unites flow systems with solid mechanical structures, which are viewed as systems for the flow of
stresses. Constructal theory unites nature with engineering, and helps us generate novel designs across the
board, from high-density packages to vascular materials with new functionalities (self-healing, self-cooling),
and from tree-shaped heat exchangers to svelte fluid-flow and solid structures.

Design with Constructal Theory starts with basic principles and then shows how these principles are applied
to understanding and designing increasingly complex systems. Problems and exercises at the end of each
chapter give you an opportunity to use constructal theory to solve actual design problems.

This book is based on a design course devel oped by the two authors for upper-level undergraduates and
graduate students at Duke University and other universities all over the world. With the authors' expert
guidance, students and professionalsin mechanical, civil, environmental, chemical, aerospace, and
biomedical engineering will understand natural systems, and then practice design as science, by relying on
constructal strategies to pursue and discover novel and effective designs.

About the Author
ADRIAN BEJAN, PhD, isthe J. A. Jones Distinguished Professor of Mechanical Engineering at Duke
University.

SYLVIE LORENTE, PhD, is Full Professor of Civil Engineering at the University of Toulouse, INSA, The
Laboratory of Materials and Durability of Constructions.

Users Review

From reader reviews:

Anne Bonk:

The actual book Design with Constructal Theory will bring someone to the new experience of reading some
sort of book. The author style to spell out the ideais very unique. If you try to find new book to learn, this
book very suitable to you. The book Design with Constructal Theory is much recommended to you to learn.
Y ou can also get the e-book from your official web site, so you can quickly to read the book.

Sandra L owe:

Typically the book Design with Constructal Theory has alot details on it. So when you check out this book
you can get alot of help. The book was compiled by the very famous author. This articles author makes
some research previous to write this book. This specific book very easy to read you will get the point easily
after perusing this book.

Gordon Rollins:

Design with Constructal Theory can be one of your starter books that are good idea. Most of us recommend
that straight away because this reserve has good vocabulary which could increase your knowledgein



language, easy to understand, bit entertaining but delivering the information. The writer giving hisher effort
to set every word into enjoyment arrangement in writing Design with Constructal Theory but doesn't forget
the main level, giving the reader the hottest and also based confirm resource facts that maybe you can be
considered one of it. This great information can drawn you into completely new stage of crucial imagining.

Robert Jones:;

A lot of people said that they feel uninterested when they reading a e-book. They are directly felt it when
they get a half areas of the book. Y ou can choose often the book Design with Constructal Theory to make
your own personal reading isinteresting. Y our own personal skill of reading ability is devel oping when you
including reading. Try to choose simple book to make you enjoy to learn it and mingle the sensation about
book and reading especially. It isto be very first opinion for you to like to start a book and read it. Beside
that the publication Design with Constructal Theory can to be a newly purchased friend when you're realy
feel aone and confuse in doing what must you're doing of that time.
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